annatto, grapes, paprika, etc. and microorganisms like Monascus, Rhodotorula, Bacillus, Achromobacter, Yarrowia, Phaffia etc (Aberoumand, 2011 and Ahmad, 2012) . Pigments like carotenoids, anthraquinone and chlorophyll have been produced from yeast, fungi, bacteria and algae and natural pigments possess anticancer activity, contain pro-vitamin A and have some desirable properties like stability to light, heat and pH (Joshi et al., 2003) . Thus, natural colours in addition to being environment friendly, can also serve the dual need for visually appealing colors and probiotic health benefits in food products (Nagpal et al., 2011) . Pigments come in a wide range of color among them some of which are water soluble (Tibor, 2007) . Among the microbes, yeasts are traditionally used in food fermentation due to their less toxic in nature compared to other microbes. And yeast are distributed in almost every part of the aquatic environment including in marine and other hyper saline environments (Fell JW. 2001 ). Yeasts are unicellular microorganism a polyphyletic group of basidiomycetous and ascomycetous fungi with a unique characteristic of unicellular growth (Kutty & Philip 2008) . Much marine yeast are good source of microbial pigments among them most important genera are Metchnikowia, Kluyveromyces, Rhoaospoj-iaium, Candida, Cryptococcus, Rhodotorula and Toruiopsjs (Hoog et al., 2001) . Compare than terrestrial yeast, marine yeast metabolites having more stable in different pH and temperature. Thus the present study was aimed to isolate a pigment producing marine yeast from different marine environment and apply these pigments as a food colourants in food industry.
MATERIALS AND METHODS

Isolation of the pigment producing Marine Yeast
The water and sediment samples were collected from different saltern area of Kelambakkam, East coast of Tamil Nadu, India. The collected samples were serially diluted up to 10 4 . 0.1 ml of sample was taken from the dilution 10 2 to 10 4 and spreaded in Yeast Malt Medium. The plates were incubated at 28ºC for seven days. After the incubation period, the morphologically different pigmented colonies were subcultured in the respective agar plates and stored for further use (Chen et al., 2009) . And the isolated yeast were checked their salinity tolerance 0 to 5% Nacl added YM broth with the interval of 1%.
Extraction of pigment
The selected pigment producing yeast isolates inoculated in YM broth in rotary shaker incubated for 6 days at 28±2°C. And cells were harvested by centrifugation (3575g) for 15 mins the pellet was washed with sterile distilled water and spin for 15 min (894g) and weighed. The pellet was suspended with 5 ml of methanol and it was incubated in water bath at 60 0 C for 15 min until all visible pigments were extracted and centrifuged (894g) for 15 min. The coloured supernatant was separated and filtered through Whatman no.1 filter paper and the coloured extracts were analyzed by scanning the absorbance in the wavelength region of 400-600 nm using the spectrophotometer. The total coloured content in the methanol extract was estimated by measuring the absorbance at » max (490nm) highest pigment producing isolates were selected for further analysis (Sasidharan et al, 2013)
Antimicrobial activity
The pigment was extracted from the potential marine yeast strain by using methanol as solvent and the antimicrobial activity of obtained pigment was checked against human pathogens such as, Escherichia coli, Enterococcus faecalis, Vibrio cholerae, V. parahaemolyticus, Salmonella sp., and Shigella sp (obtained from AMET Microbial Culture Collection Centre) in agar well diffusion method using methanol as control (Schillinger and Lucke 1989). After the incubation period the antimicrobial activity of pigment was determined by measuring the diameter of the zone of inhibition (ZOI) around the wells.
Identification of the potential pigment producing Marine Yeast
The maximum pigment producing potential strain was suspended in sterile water and a loopful of the suspension was streaked onto the YM agar plates and incubated at 28ºC for 6days. On the basis of standard morphological and chemo taxonomical tests the yeast strain was identified (Barnett, et Response surface methodology (RSM) was used to investigate the increase the pigment production from potential yeast. From the results obtained in RSM, Box behnken design was used to investigate the influence of four independent variables (Table 3) 
Statistical analysis
Multiple regression analysis, response surface plots and statistical analyses were performed using Minitab 15 Statistical Software® (Minitab Inc., PA, USA). In addition, analysis of variance (ANOVA) for the results was performed and a probability level of p < 0.01 was considered statistically significant.
Application of pigment as food colorants in water agar medium
The extracted 0.1 gm of pigment was mixed in water agar medium (100ml) and the color absorbance in the medium was visually observed in both agar plate and slant.
RESULT AND DISCUSSION
In general, marine microorganisms have potential applications. Among them, marine yeasts, provides a unique potential for the synthesis of functional biomolecules and stable in extreme conditions (Zaky et al., 2014 So, these three pigment producing strains were inoculated in YM medium and the pigments were extracted by using methanol as solvent. Based on the cell density and pigment produced by the yeast AMBY109, it was potentially selected for further study. In addition, based on the physical appearance the orange color pigment produced by the marine yeast strain AMBY109 was found to be more colorful than other two strains respectively. Naghavi et al., 2013 also observed the higher amount of carotenoid concentration (0.084±4.672 mg/g) and dry cell (0.367±3.5 g/L) weight using Rhodotorula slooffiae in YM medium. While checking the antibacterial activity of the pigments from three different marine yeast strains, the pigment extracted from Rhodotorula Sp. AMBY109 have showed strongest inhibition zone against all the pathogens compared to other two strains. Bowman (2007) also revealed that the pigment derived from some marine species having low and high molecular weight compounds with antimicrobial activity. The potential strain AMBY109 was identified based on morphological and chemo taxonomical characteristics. And it was confirmed that it was belonging to Rhodotorula Sp the pure culture of the strain was subcultured and stored for further use (Fig: 1) . The use of statistical models to optimize culture medium components and conditions has increased in present-day biotechnology, due to its ready applicability and aptness. In the present study, box behnken design was employed to study the interactions among the four variables and also determine their optimal levels. It exploited in the present study enabled us to study and explore the culture conditions that would support a ~ 40% increased pigment production. A high degree of similarity was observed between the predicted and experimental values that reflected the accuracy and applicability of RSM to optimize the process for pigment production. The parameters of Eq. Eq. (2) Based on the result obtained with the multiple regression analysis, individually it was having positive impact on pigment production. But it was observed that interaction of squared and some of interaction coefficient had a negative impact on pigment production ( Table 4 ). The analysis of variance (ANOVA) by Fisher's statistical test result showed that the computed F value for linear regression was much greater than the tabulated (P) > F value. Therefore, the model terms temperature, pH, salinity and incubation period were found to be significant (Table 5 ). The goodness-of-fit of the model was checked by decisive the coefficient of determination (R 2 ) and adjusted R 2 . When R 2 is larger then, the regression The interaction effects and optimal levels of the variables were determined by plotting the response contour plots. The response contour plots are shows the relative effect of all parameters on pigment production (Fig. 2) . The lower and higher levels of all the factors did not result in highest pigment production. The optimum conditions for maximum pigment production were proposed to be pH (8.54), temperature (34.29 0 C), salinity (20.15ppt) and incubation period (48.24 hrs). The maximum pigment production 0.7263 was predicted by the model. The suggested medium composition was repeated. The validation experiment showed that the experimentally determined production values were in close agreement with the statistically predicted ones, confirming the model's authenticity. The potential marine yeast strain Rhodotorula sp AMBY109 has produced 0.7152 pigment under optimized culture conditions.
Hamidid et al., 2014 have also reported that the production biomass was ranged from 0.04 to 0.84 g/l and the total carotenoid from 0.15 to 10.78 mg/l when optimizing Halorubrum sp under different parameters by using RSM. Recently, Tarangini and Mishra, 2014, also revealed that, the optimization of process parameters using RSM reported a 15% increase in the pigment yield than average yield obtained from the studied model by using the strain B. safensis. In fish processing industries some microbial colors are already in use fto enhance the pink color of farmed salmon (Venil et al, 2013) .
The pigment obtained from the Rhodotorula Sp. strain was mixed with 100ml water agar medium in plates and test tubes and within 15 minutes the pigment color was absorbed. In recent times, some natural food colorants have a few commercial and acting as antioxidants (Dufosse, 2009) . Currently there are some fermentative food grade pigments such as Monascus pigments, astaxanthin from Xantho-phyllomyces dendrorhous, Arpink Red from Penicillium oxalicum, riboflavin from Ashbyagossypii and carotene from Blakeslea trispora are commercially used in the markets and they which are considered as safe and approved by FDA : (European Commission, 2000). The rising demand by the consumers to replace the synthetic colors on food has pave way for production and high market value for the natural colorants. Moreover, the successful marketing of pigments derived from microbes in food and pharmaceutical industry is depending upon its functional role in the product (Venil et al, 2013) . The results of the study has highlighted about the absorbance of readily absorbable natural pigment from Rhodotorula sp AMBY109 and the work also suggested to use this pigment as a alternative for synthetic colorants in food industry.
